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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color liquid crystal 
device having a high numerical aperture and a simple 
manufacturing process. 

SOLUTION: Plural linear light shielding bodies 21 consisting of a- jjL A 

Si are formed on a transparent substrate 1 9 through a silicone ^ ^ J 

dioxide film 20. By injecting the ink of three colors R, G and B in jf fe " | 

respective aperture parts 22 between the plural shielding bodies fe^'iEEhE!^ 

21 by using an ink jet method, pigment materials 23a, 23b and 23c i ^ ;Jb gggg & ^ jj| _ 
are formed. Besides, a transparent protection film 17 covering the '% 
plural shielding bodies 21 and the materials 23a, 23b and 23c is ^^^^^^^^^^^^^ffi^^ 

formed. Thereafter, an MIM(metal insulator metal) element 18 is f J^i:::vt?::f± ±^g.::^M & 

formed on the film 17 by being aligned with the shielding bodies 
21. 
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CLAIMS 



[Claim(s)] 

[Claim 1] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — the coloring matter material to which opening between protectionHrom- 
light objects was fixed — having — said two or more lines — the color filter characterized by the 
protection-from-light object consisting of semi-conductor film. 

[Claim 2] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — the coloring matter material to which opening between protection-from- 
light objects was fixed — having — said two or more lines — the color filter characterized by for a 
protection-from-light object consisting of semi-conductor film, and preparing the oxidation silicon film 
between this semi-conductor film and said transparence substrate. 

[Claim 3] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — the coloring matter material to which opening between protectionHrom- 
light objects was fixed — having — said two or more lines — the color filter characterized by the 
protection-from-light object consisting of semi-conductor film and oxidation silicon film. 
[Claim 4] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — while it has the coloring matter material to which opening between 
protectionHrom-light objects was fixed and said transparence substrate has a toothing-like front face - 

- the heights front-face top of this transparence substrate — said two or more lines — a protection- 
from-light object forms — having — the line of these plurality — the color filter characterized by the 
protection-from-light object consisting of semi-conductor film. 

[Claim 5] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — while it has the coloring-matter material to which opening between 
protection-from-light objects was fixed and said transparence substrate has a toothing-like front face - 

- the heights front-face top of this transparence substrate — two or more of said lines — a 
protection-from-light object forms — having — the line of these plurality — the color filter 
characterized by for the protection-from-light object to consist of semi-conductor film and oxidation 
silicon film. 

[Claim 6] a color filter according to claim 1 to 5 — setting — said two or more lines — the color filter 
characterized by preparing a protection-from-light object and said coloring matter material in a wrap 
transparence protective coat. 

[Claim 7] The color filter characterized by said transparence protective coat being oxidation silicon film 
in a color filter according to claim 6. 

[Claim 8] two or more lines formed on the transparence substrate — a protection-from-light object and 
the line of these plurality — the coloring matter material to which opening between protection-from- 
light objects was fixed, and the line of these plurality — the driver element formed on the wrap 
transparence protective coat and this transparence protective coat in a protection-from-light object 
and coloring matter material — having — said two or more lines — the electrochromatic display 
characterized by the protection-from-light object consisting of semi-conductor film. 
[Claim 9] two or more lines formed on the transparence substrate — a protection-from-light object and 



the line of these plurality — with the coloring matter material to which opening between protection- 
from-light objects was fixed the line of these plurality — the driver element formed on the wrap 
transparence protective coat and this transparence protective coat in a protection-from-light object 
and coloring matter material — having — said two or more lines — the electrochromatic display 
characterized by for a protection-from-light object consisting of semi-conductor film, and preparing the 
oxidation silicon film between this semi-conductor film and said transparence substrate. 
[Claim 10] two or more lines formed on the transparence substrate — a protection-from-light object 
and the line of these plurality — the coloring matter material to which opening between protection- 
from-light objects was fixed, and the line of these plurality — the driver element formed on the wrap 
transparence protective coat and this transparence protective coat in a protection-from-light object 
and coloring matter material — having — said two or more lines — the electrochromatic display 
characterized by the protection-from-light object consisting of semi-conductor film and oxidation silicon 
film. 

[Claim 11] two or more lines formed on the transparence substrate — a protection-frorrHight object 
and the line of these plurality — with the coloring matter material to which opening between protection- 
from-light objects was fixed It has the driver element formed on the wrap transparence protective coat 
and this transparence protective coat in a protection-from-light object and coloring matter material: the 
line of these plurality — said transparence substrate — a toothing-like front face — having — the 
heights front-face top of this transparence substrate — said two or more lines — a protection-from- 
light object forms — having — the line of these plurality — the electrochromatic display characterized 
by the protectionHrom-light object consisting of semi-conductor film. 

[Claim 12] two or more lines formed on the transparence substrate — a protection-from-light object 
and the line of these plurality — with the coloring matter material to which opening between protection- 
from-light objects was fixed It has the driver element formed on the wrap transparence protective coat 
and this transparence protective coat in a protection-from-light object and coloring matter material, the 
line of these plurality — said transparence substrate — a toothing-like front face — having — the 
heights front-face top of this transparence substrate — said two or more lines — a protection-from- 
light object forms — having — the line of these plurality — the electrochromatic display characterized 
by the protection-from-light object consisting of semi-conductor film and oxidation silicon film. 
[Claim 13] a transparence substrate top — after — a line — with the semi-conductor film membrane 
formation process which forms the semi-conductor film used as a protection-from-light object carrying 
out patterning of this semi-conductor film using photolithography and an etching technique — two or 
more lines — the line which forms a protection-from-light object — with a protection-from-light object 
formation process the line of these plurality — the manufacture approach of the color filter 
characterized by having the coloring matter material fixing process to which use the ink jet method for 
opening between protection-from-light objects, and pour in coloring matter material, it is made to dry, 
and this coloring matter material is fixed. 

[Claim 14] the oxidation silicon film membrane formation process which forms the oxidation silicon film 
on a transparence substrate, and this oxidation silicon film top — after — a line — with the semi- 
conductor film membrane formation process which forms the semi-conductor film used as a protection- 
from-light object carrying out patterning of this semi-conductor film using photolithography and an 
etching technique — two or more lines — the line which forms a protection-from-light object — with a 
protection-from-light object formation process the line of these plurality — the manufacture approach 
of the color filter characterized by having the coloring matter material fixing process to which use the 
ink jet method for opening between protection-from-light objects, and pour in coloring matter material, it 
is made to dry, and this coloring matter material is fixed. 

[Claim 15] the oxidation silicon film membrane formation process which forms the oxidation silicon film 
on a transparence substrate, and this oxidation silicon film top — after — a line — with the semi- 
conductor film membrane formation process which forms the semi-conductor film used as a protection- 
from-light object carrying out patterning of the both sides of this semi-conductor film and said 



oxidization silicon film using photolithography and an etching technique - two or more lines - the l.ne 
which forms a protection-from-light object - with a protection-from-.ight object formats process the 
line of these plurality - the manufacture approach of the color filter charactenzed by hav.ng the 
coloring matter material fixing process to which use the ink jet method for opening between protect.on- 
from-light objects, and pour in coloring matter material, it is made to dry. and th.s colonng matter 

retain 6] ^oxidation silicon film membrane formation process which forms the oxidation silicon film 
on a transparence substrate, and this oxidation silicon film top - after - a line - w.th the semi 
conductor film membrane formation process which forms the semi-conductor film used as a protecfon- 
from-light object carrying out patterning of the both sides of this semi-conductor film and sard 
oxidization silicon film using photolithography and an etching technique - two or more lines the I me 
which forms a protection-from-.ight object - with a protection-from-light object formation process the 
line of these plurality - the front face of said transparence substrate equivalent to open.ng between 
protection-from-light objects being investigated using an etching technique, and with the ' trans P are "^ 
substrate surface treatment process which makes the front face of a transparence substrate the shape 
of toothing said two or more lines - the manufacture approach of the color filter charactenzed by 
having the coloring matter material fixing process to which use the ink jet method for opening between 
protection-from-light objects, and pour in coloring matter material, it is made to dry. and this colonng 

matter material is fixed. ft 

[Claim 17] the manufacture approach of a color filter according to claim 13 to 16 - setting after 
said coloring matter material fixing process - said two or more lines - the manufacture approach of 
the color filter characterized by establishing the transparence protective coat membrane formation 
process which forms a wrap transparence protective coat for a protection-from-light object and 

coloring matter material. ...u:^u 
[Claim 18] The manufacture approach of the color filter characterized by including the process to which 
said transparence protective coat membrane formation process applies a silicon content liquid in the 
manufacture approach of a color filter according to claim 17. 

[Claim 1 9] the it top after forming the semi-conductor film at said semi-conductor film ^brane 
formation process in the manufacture approach of a color filter according to claim 1 3 to 18 the 
oxidization silicon film - forming membranes - said line - the manufacture approach o the > odor 
filter characterized by etching said semi-conductor film by using th.s oxid.zat.on silicon film as a mask 
with a photoresist in a protection-from-light object formation process. 

[Claim 20] the manufacture approach of claim 13 thru/or a color filter given in 19 - setting - sa.d l.ne 
- the manufacture approach of the color filter characterized by performing taper etch.ng m case 
patterning of said semi-conductor film is carried out with a protection-from-light object formation 

[Cla7m21] The manufacture approach of the color filter characterized by making the pitch between the 
nozzles of the Inkjet printer used by the Inkjet method in said coloring matter material fix.ng process m 
agreement with the distance of the center to center of said adjoining opening in the manufacture 
approach of a color filter according to claim 13 to 20. 

[Claim 22] a transparence substrate top - after - a line - with the semi-conductor film membrane 
formation process which forms the semi-conductor film used as a protection-from-light object carrying 
out patterning of this semi-conductor film using photolithography and an etching technique - two or 
more lines - the line which forms a protection-from-light object - with a protect.on-from-l.ght object 
formation process the line of these plurality - with the coloring matter material fixing process to wh.ch 
use the Inkjet method for opening between protection-from-light objects, and pour m coloring matter 
material, it is made to dry, and this coloring matter material is fixed said two or more l.nes the 
transparence protective coat membrane formation process which forms a wrap transparence protectee 
coat for a protection-from-light object and coloring matter material, and this transparence protective 
coat top - said line - the manufacture approach of the electrochromatic display charactenzed by 



having the pixel electrode formation process which forms a pixel electrode as performs alignment to a 
protection-fromHight object. 

[Claim 23] two or more lines which one substrate is transparent, were formed on this transparence 
substrate in the liquid crystal equipment which pinches liquid crystal between the substrates of a pair, 
and consisted of semi-conductor film — with a protection-from-light object the line of these plurality - 
- the coloring matter material to which opening between protection-from-light objects was fixed, and 
the line of these plurality — the electrochromatic display equipment characterized by having the pixel 
electrode formed on the wrap transparence protective coat and this transparence protective coat in a 
protectionHrom-light object and coloring matter material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , « 

[Field of the Invention] This invention relates to the electrochromatic display equipment used tor 
devices, such as a personal computer, a projector, and a view finder, and the color filter which 
constitutes this electrochromatic display equipment, electrochromatic displays, and these manufacture 
approaches. 
[0002] 

[Description of the Prior Art] Conventionally, the active-matrix mold liquid crystal equipment using 
nonlinear devices which consist of polycrystalline silicon, amorphous silicon, etc., such as a thin film 
transistor (it is described as TFT Thin Film Transistor and the following) and an MIM (Metal-Insulator- 
Metal) component, is known widely. This kind of liquid crystal equipment and the general structure of 
electrochromatic display equipment are especially explained using drawing 8 . 

[0003] As shown in drawing 8 (a) and (b), liquid crystal 3 is enclosed between two glass substrates 1 and 
2. On one glass substrate 1. red (R), green (G), and the color filter layers 4a, 4b, and 4c that consist of 
ink of three blue (B) colors are formed, and the color filter 5 is constituted. And among the color filter 
layers 4a, 4b, and 4c of three colors, the black matrix 6 for shading the clearance between a color and a 
color is formed. Moreover, on the color filter layers 4a and 4b and 4c, the ITO electrode 7 used as the 
common electrode of liquid crystal equipment is formed. And on the glass substrate 2 of another side, 
the driver element which controls the signal-level supply to the pixel electrode 8 and the pixel electrode 
8 is formed. 

[0004] In case a color filter is manufactured among the components of the above-mentioned 
electrochromatic display equipment, after forming first the light-shielding film which consists of metals, 
such as chromium, on a glass substrate, a black matrix is formed by carrying out patterning of this to 
the shape of a grid using a well-known photolithography technique. Next, although a color filter layer is 
formed, as a typical method of forming a color filter layer, there are a staining technique, a pigment- 
content powder method, etc. A staining technique is an approach of the resist used as a dyeing base 
material being immersed after spreading and patterning and into a stain solution, and dyeing a resist, and 
pigment-content powder methods are spreading and the approach of carrying out patterning about the 
pigment resist colored beforehand. If each classification by color, i.e.. 3 times of photolithography 
processes, is needed for formation of a color filter layer and formation of a black matrix is also doubled 
even if it makes it which approach. 4 times of photolithography processes are required. Therefore, by 
this approach, it has the trouble that the facility cost of a photolithography process will become 
immense at the same time manufacture of a color filter takes great time and effort and time amount. 
[0005] Then, these troubles are solved and the approach of forming a filter layer using the ink jet 
method for the purpose of simplifying the production process of a color filter more is indicated by JP.1- 
217302.A, JP.7-72325.A, JP.7-146406.A, etc. It has the advantage that formation of the color filter layer 
of three colors can carry out to coincidence by spouting the ink of a color which applies the ink jet 
printer that to color printing used to manufacture of a color filter, and is different from the ink jet 
method for every nozzle. [ many ] 



[0006] 

[Problem(s) to be Solved by the Invention] By the way, the color filter by the conventional describing 
[ above ] ink jet method colors the ink absorbing layer which consists of various kinds of resin etc. in 
the ink of three colors, it is impossible to process the coloring section for every color minutely therefore, 
and a color blot was not avoided. Furthermore, since inorganic substances, such as silicon, were not 
processible on a color filter, the substrate and color filter which make a driver element had to be used 
as another substrate. 

[0007] While carrying out alignment of the pixel electrode to each color filter layer in conventional 
electrochromatic display equipment under such a configuration, precision needs to improve the black 
matrix and driver element for protection from light alignment. It is because the dimension of the 
substantial protection-fromHight section becomes large, and a numerical aperture will be low and it will 
become dark electrochromatic display equipment, if this alignment precision is bad. However, with the 
structure of conventional electrochromatic display equipment, since a limitation was in the alignment 
precision of two glass substrates, a color filter side and a driver element side, there was a limitation also 
in improvement in a numerical aperture, the numerical aperture was more high and implementation of 
brighter electrochromatic display equipment was desired. Moreover, implementation of the manufacture 
approach that use of the ink jet method can be efficiently employed also in the engine-performance side 
of electrochromatic display equipment called improvement in a numerical aperture was desired further, 
maintaining the big advantage on the manufacture at the time of using the ink jet method. 
[0008] This invention is made in order to solve the above-mentioned technical problem, and it aims at 
offering the electrochromatic display equipment which has a high numerical aperture and an easy 
production process and the color filter which constitutes this electrochromatic display equipment, 
electrochromatic displays, and these manufacture approaches. 
[0009] 

[Means for Solving the Problem] two or more lines by which the color filter of this invention according 
to claim 1 was formed on the transparence substrate in order to attain the above-mentioned purpose — 
a protection-from-light object and the line of these plurality — the coloring matter material to which 
opening between protection-fromHight objects was fixed — having — said two or more lines — it is 
characterized by the protection-from-light object consisting of semi-conductor film. 
[0010] moreover, two or more lines by which the color filter according to claim 2 was formed on the 
transparence substrate — a protectionHrom-light object and the line of these plurality — the coloring 
matter material to which opening between protection-from-light objects was fixed — having — said two 
or more lines — a protection-fromHight object consists of semi-conductor film, and it is characterized 
by preparing the oxidation silicon film between this semi-conductor film and said transparence substrate. 
[001 1] moreover, two or more lines by which the color filter according to claim 3 was formed on the 
transparence substrate — a protection-fromHight object and the line of these plurality — the coloring 
matter material to which opening between protection-from-light objects was fixed — having — said two 
or more lines — it is characterized by the protection-from-light object consisting of semi-conductor 
film and oxidation silicon film. 

[0012] Moreover, a color filter according to claim 4 two or more lines formed on the transparence 
substrate — a protection-from-light object and the line of these plurality, while it has the coloring 
matter material to which opening between protection-from-light objects was fixed and said transparence 
substrate has a toothing-like front face the heights front-face top of this transparence substrate — 
said two or more lines — a protection-from-light object forms — having — the line of these plurality — 
it is characterized by the protection-from-light object consisting of semi-conductor film. 
[0013] Moreover, a color filter according to claim 5 two or more lines formed on the transparence 
substrate — a protection-fromHight object and the line of these plurality, while it has the coloring 
matter material to which opening between protection-fromHight objects was fixed and said transparence 
substrate has a toothing-like front face the heights front-face top of this transparence substrate — 
said two or more lines — a protection-fromHight object forms — having — the line of these plurality — 



it is characterized by the protection-from-light object consisting of semi-conductor film and oxidation 
silicon film. 

[0014] moreover, a color filter according to claim 6 — a color filter according to claim 1 to 5 — setting 

— said two or more lines — it is characterized by preparing a protection-from-light object and said 
coloring matter material in a wrap transparence protective coat. 

[0015] Moreover, a color filter according to claim 7 is characterized by said transparence protective 
coat being oxidation silicon film in a color filter according to claim 6. 

[0016] moreover, two or more lines by which the electrochromatic display of this invention according to 
claim 8 was formed on the transparence substrate — a protection-from-light object and the line of 
these plurality — the coloring matter material to which opening between protection-from-light objects 
was fixed, and the line of these plurality — the driver element formed on the wrap transparence 
protective coat and this transparence protective coat in a protection-from-light object and coloring 
matter material — having — said two or more lines — it is characterized by the protection-from-light 
object consisting of semi-conductor film. 

[0017] Moreover, the electrochromatic display of this invention according to claim 9 two or more lines 
formed on the transparence substrate — a protection-from-light object and the line of these plurality - 

— with the coloring matter material to which opening between protection-from-light objects was fixed 
the line of these plurality — the driver element formed on the wrap transparence protective coat and 
this transparence protective coat in a protection-from-light object and coloring matter material — 
having — said two or more lines — a protection-from-light object consists of semi-conductor film, and 
it is characterized by preparing the oxidation silicon film between this semi-conductor film and said 
transparence substrate. 

[0018] Moreover, the electrochromatic display of this invention according to claim 10 two or more lines 
formed on the transparence substrate — a protection-from-light object and the line of these plurality - 

— with the coloring matter material to which opening between protection-from-light objects was fixed 
the line of these plurality — the driver element formed on the wrap transparence protective coat and 
this transparence protective coat in a protection-from-light object and coloring matter material — 
having — said two or more lines — it is characterized by the protection-from-light object consisting of 
semi-conductor film and oxidation silicon film. 

[0019] Moreover, the electrochromatic display of this invention according to claim 11 two or more lines 
formed on the transparence substrate — a protection-from-light object and the line of these plurality - 

— with the coloring matter material to which opening between protection-from-light objects was fixed It 
has the driver element formed on the wrap transparence protective coat and this transparence 
protective coat in a protection-from-light object and coloring matter material, the line of these plurality 

— said transparence substrate — a toothing-like front face — having — the heights front-face top of 
this transparence substrate — said two or more lines — a protection-from-light object forms — having 

— the line of these plurality — it is characterized by the protection-from-light object consisting of 
semi-conductor film. 

[0020] Moreover, the electrochromatic display of this invention according to claim 12 two or more lines 
formed on the transparence substrate — a protection-from-light object and the line of these plurality - 

— with the coloring matter material to which opening between protection-from-light objects was fixed It 
has the driver element formed on the wrap transparence protective coat and this transparence 
protective coat in a protection-from-light object and coloring matter material, the line of these plurality 

— said transparence substrate — a toothing-like front face — having — the heights front-face top of 
this transparence substrate — said two or more lines — a protection-from-light object forms — having 

— the line of these plurality — it is characterized by the protection-from-light object consisting of 
semi-conductor film and oxidation silicon film. 

[0021] Moreover, the manufacture approach of the color filter of this invention according to claim 13 a 
transparence substrate top — after — a line — with the semi-conductor film membrane formation 
process which forms the semi-conductor film used as a protection-from-light object carrying out 



patterning of this semi-conductor film using photolithography and an etching technique — two or more 
lines — the line which forms a protection-from-light object — with a protection-from-light object 
formation process the line of these plurality — it is characterized by having the coloring matter material 
fixing process to which use the ink jet method for opening between protection-from-light objects, and 
pour in coloring matter material, it is made to dry, and this coloring matter material is fixed. 
[0022] Moreover, the manufacture approach of the color filter of this invention according to claim 14 the 
oxidation silicon film membrane formation process which forms the oxidation silicon film on a 
transparence substrate, and this oxidation silicon film top — after — a line — with the semi-conductor 
film membrane formation process which forms the semi-conductor film used as a protection-from-light 
object carrying out patterning of this semi-conductor film using photolithography and an etching 
technique — two or more lines — the line which forms a protection-from-light object — with a 
protection-from-light object formation process the line of these plurality — it is characterized by having 
the coloring matter material fixing process to which use the ink jet method for opening between 
protection-from-light objects, and pour in coloring matter material, it is made to dry, and this coloring 
matter material is fixed. 

[0023] Moreover, the manufacture approach of the color filter of this invention according to claim 1 5 the 
oxidation silicon film membrane formation process which forms the oxidation silicon film on a 
transparence substrate, and this oxidation silicon film top — after — a line — . with the semi-conductor 
film membrane formation process which forms the semi-conductor film used as a protection-from-light 
object carrying out patterning of the both sides of this semi-conductor film and said oxidization silicon 
film using photolithography and an etching technique — two or more lines — the line which forms a 
protection-from-light object — with a protection-from-light object formation process the line of these 
plurality — it is characterized by having the coloring matter material fixing process to which use the ink 
jet method for opening between protection-from-light objects, and pour in coloring matter material, it is 
made to dry, and this coloring matter material is fixed. 

[0024] Moreover, the manufacture approach of the color filter of this invention according to claim 1 6 the 
oxidation silicon film membrane formation process which forms the oxidation silicon film on a 
transparence substrate, and this oxidation silicon film top — after — a line — with the semi-conductor 
film membrane formation process which forms the semi-conductor film used as a protection-from-light 
object carrying out patterning of the both sides of this semi-conductor film and said oxidization silicon 
film using photolithography and an etching technique — two or more lines — the line which forms a 
protectidn-from-light object — with a protection-from-light oBject formation process the line of these 
plurality — the front face of said transparence substrate equivalent to opening between protection- 
from-light objects being investigated using an etching technique, and with the transparence substrate 
surface treatment process which makes the front face of a transparence substrate the shape of 
toothing said two or more lines — it is characterized by having the coloring matter material fixing 
process to which use the ink jet method for opening between protection-from-light objects, and pour in 
coloring matter material, it is made to dry, and this coloring matter material is fixed. 
[0025] moreover, the manufacture approach of the color filter of this invention according to claim 17 — 
the manufacture approach of a color filter according to claim 13 to 16 — setting — after said coloring 
matter material fixing process — said two or more lines — it is characterized by establishing the 
transparence protective coat membrane formation process which forms a wrap transparence protective 
coat for a protection-from-light object and coloring matter material. 

[0026] Moreover, the manufacture approach of the color filter of this invention according to claim 18 is 
characterized by including the process to which said transparence protective coat membrane formation 
process applies a silicon content liquid in the manufacture approach of a color filter according to claim 
17. 

[0027] moreover, the it top after the manufacture approach of the color filter of this invention according 
to claim 19 forms the semi-conductor film at said semi-conductor film membrane formation process in 
the manufacture approach of a color filter according to claim 13 to 18 — the oxidization silicon film — 



forming membranes - seid line - in a protection-from-light object formation process, it is 
ohaTcterized by etching said semi-conductor fdm by using this oxidization silicon film as a mask w,th a 

KmoLver. the manufacture approach of the color filter cf this invention according to claim 20 - 
he manufacture approach of Cairn 1 3 thru/or a color filter given in 1 9 - settrng - sard Ime - ,n case 
patting of said semi-conductor film is carried out with a protection-from-l.ght object format.cn 
process, it is characterized by performing taper etching. 

[0029] Moreover, the manufacture approach of the color filter of th,s ,nv.nt,on accordmg to c »! ,s 
characterized by making in agreement with the distance of the center to center of sard adjcnmg openmg 
Z pitch between the nozzles cf the ink jet printer used by the ink jet method ,n sa,d ">-«~ 
material fixing process in the manufacture approach of a color filter accordmg to cla.m 13 to 20. 
K030 Moreover, the manufacture approach of the electrochromatic display of th,s ,nv.n*on ^occndmg 

L , . . . ^ Q r f<ar a r me — w ith the semi-conductor film membrane 

to claim 22 a transparence substrate top — after a line wiui u«s 

tm Ton process which forms the semi-conductor film used as a protecticn-from-„gh, object cay g 
out patterning of this semi-conductor film using photolithography and an etchmg techmqu >- two or 
more lines - the line which forms a protection-from-light object - w,th a prot«ct,on-from '^*>«* 
formation process the line cf these plurality - with the coloring matter matenal fixmg process to wh,ch 
use the Ink jet method for opening between protection-from-light objects, and pour m cclonng matter 
material it is made to dry. and this coloring matter material is fixed said two or more Unes - the 
Transpa ence protective coat membrane formation process which forms a wrap transparence proteCve 
Ht for a protection-from-light object and coloring matter material, and this transparence protect- 
coat top - said line - it is characterized by having the pixe, electrode formation process wh,ch forms 
a pixel electrode as performs alignment to a protection-from-light object. _ 
[0M1] Moreover, the electrochromatic display equipment of this mventmn accordmg to clarm 23 two or 
more Unes which on. substrate is transparent, were formed on th,s transparence substrat m ^the M 
crystal equipment which pinches liquid crystal between the substrates of a pa,r. and cons sted of sem, 
conductor L - with a protection-from-light object the line of these plurahty - 1 e colonng matter 
material to which opening between protection-from-light objects was fixed, and the line of these 
£Z£ -I is characterized by having the pixel electrode formed on the wrap transparence .protectee 
coat and this transparence protective coat in a protection-from-light object and colonng matter 
material. . ... 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with 
reference to drawing 1 - drawing 3 . the sectional view showing electrochromafc d.splay equ^ment 1 
equipped with~lh7cdor filter whose drawing 1 is an example of the ,nvent,on ,n th.s appl.cat.on ,t s 
! the sign 12 in drawing - a co.or filter and 13 - a electrochromatic disp.ay and 14 - a hqu.d crystal 
layer and 1 5 - an ITO electrode and 1 6 - a transparence substrate - .t comes out. 
[0033] As shown in drawing 1 , the transparence protective coat 17 is f ^ ed ^ CO, ° nng en ! o (driver 
material 23a mentioned later and 23b. a color filter 12 is constituted and the MIM component 18 (driver 
Im n!) which is a liquid crystal driver e.ement is formed on the co.or filter 12. On these • -P-£~ 
the part from these co.or filters 12 to the MIM component 18 is called a e.ectrochromat.c d splay 13. 
And the transparence substrate 16 which has the ITO electrode 15 used as a common electrode on a 
W face is arranged, and the liquid crystal layer 14 is formed between these > eiectrochroma 
13 and the ITO electrode 15 so that it may counter with a electrochromat.c d.splay 13. In add-fon. the 
color filter 1 2 of the gestalt of this operation supports what added the transparence protectee coat 
according to claim 7 to the basic configuration of a color filter according to cla.m 2. Moreover the 
e^Zo^c display 1 3 of the gestalt of this operation corresponds to the bas.c configurat.cn of a 
electrochromatic display according to claim 9. -..kstrate 
[0034] a color filter 1 2 is formed on the transparence substrates 1 9, such as a fused-quartz substrate 
and alkali free glass, - having - two or more lines [ top / transparence substrate 19] the 



protect.on-from-light object 21 is established, this line — since a protection-from-light object is 
constructed in the shape of a grid on a substrate front face, is equipped with the protection-from-light 
capacity of the light and looks black, it is also called a black matrix, the line of these plurality — the 
opening 22 between the protection-from-light objects 21 is a part which light penetrates, and this 
opening 22 is fixed to coloring matter material, such as (Red R) 23a. green (G)23b. and (Blue B) 23c. and 
it serves as a color filter equipped with the so-called black matrix which prevents a color blot by this 
configuration. 

[0035] the gestalt of this operation — setting — a line — the protection-from-light object 21 consists 
of semi-conductor film, such as silicon film, a line — a line [ as opposed to / the oxidation silicon film 20 
is formed between the protection-from-light object 21 and the transparence substrate 19. and / the 
transparence substrate 19 by this oxidation silicon film 20 ] — the adhesion of the protection-from-light 
object 21 improves, in addition, a line — the thickness of the semi-conductor film which constitutes the 
protect.on-from-light object 21 has desirable thickness about 1 micrometers or more from a viewpoint 
of shad.ng light completely. Moreover, as the quality of the material of the semi-conductor film, various 
ingredients, such as germanium besides silicon, silicon-germanium, and a gallium arsenide, are used. 
Furthermore, the condition may also be the quality of mixed crystal which these other than 
amorphousness and a crystalline substance mixed, the line of this invention — as physical properties for 
which a protection-from-light object is asked, a stable thing, glass, a thing [ adhesion with the oxidation 
silicon film ]. etc. are mentioned to organic solvents, such as a stable thing, an acrylic, and ethanol. to 
that thickness may accumulate on about 1-5 micrometers, having protection-from-light capacity then 
and an about 300-500-degree C heat environment. 

[0036] two or more lines — the protection-from-light object 21 and the line of these plurality — on the 
coloring matter material 23a and 23b to which the opening 22 between the protection-from-light objects 
21 was fixed, and 23c, these both are prepared in the wrap transparence protective coat 17. As a 
transparence protective coat 17, silicon content inorganic compounds, such as oxidation silicon film and 
a silicon nitride film, are used, in addition, the front face of the transparence protective coat 17 — a line 
— the level difference which consists of a protection-from-light object 21, coloring matter material 23a, 
23b, and 23c. etc. is buried, and flattening is fully carried out. Moreover, the MIM component 18 is the 
structure where it is generally used conventionally, and consists of Ta(tantalum)-Ta205(tantalum 
oxide)-rTO(s). 

[0037] Hereafter, the manufacture approach of the electrochromatic display 13 of the above-mentioned 
configuration is explained using drawing 2 . Drawing 2 is the process-flow Fig. showing order for the 
manufacture approach of the electrochromatic display 13 of the gestalt this operation later on. In 
addition, the manufacture approach of the part of a color filter 12 supports what added taper etching of 
a transparence protective coat membrane formation process according to claim 18 and the semi- 
conductor film according to claim 20, and the configuration of the pitch between nozzles of an ink jet 
pnnter according to claim 21 to the basic configuration of the manufacture approach of a color filter 
according to claim 14 among these approaches. 

[0038] the [oxidation silicon film membrane formation process] substrate [ transparence ] 19 top which 
consists of alkali free glass first as shown in drawing 2 (a) — PECVD (Plasma-Enhanced Chemical 
Vapor Deposition) — the oxidation silicon film 20 of about 3600A of thickness is formed using law. 
Under the present circumstances, as conditions for PECVD, material gas is set to SiH4/N20, and they 
may be a part for RF frequency of 13.56MHz, RF power 900W. inter-electrode spacing of 24mm 
pressure 1.5Torr. SiH4 quantity-of-gas-flow 250sccm. N20 quantity-of-gas-flow 7000sccm. and 
DEPORETO 1200A/. and depository time amount 3 minutes using parallel monotonous mold PECVD 
equipment. In addition, thickness of this oxidation silicon film 20 can be made into the range of 2000A - 
about 2 micrometers. 

[0039] the [semi-conductor film membrane formation process], next oxidation silicon film 20 top — 
PECVD — the amorphous silicon film 24 (semi-conductor film described as a-Si amorphous-Silicon and 
the following) of about 3 micrometers of thickness is formed using law. Under the present circumstances 



as conditions for PECVD, material gas is set to SiH4 / Ar. and it considers as a part for RF frequency of 
13 56MHz RF power 600W, inter-electrode spacing of 12mm, pressure LOTorr, SiH4 quantity of-gas 
flow 500sccm, Ar quantity-of-gas-flow 7000sccm. and DEPORETO 1800A/using parallel monotonous 
mold PECVD equipment. 

[0040] [— a line — the photolithography technique of after that [ protection-from-light object 
formation process] ] and common knowledge — using — a line — the photoresist pattern 25 for 
protection-from-light object formation is formed on the a-Si film 24. and it is shown in drawing 2 (b) — 
as — CDE (Chemical Dry Etching) — taper etching of the a-Si film 24 is performed using law. Under the 
present circumstances, as conditions for CDE, etching gas is set to CF4/02. and they may be a part for 
the frequency of 2.54GHz. microwave power 700W, the pressure of 30Pa, CF4 quantity-of-gas-flow 
990sccm, 02 quantity-o^gas-flow 90sccm. and etching rate 2500A/, and etching time 12 minutes us.ng 
a microwave plasma etching system. If it etches on this condition, taper etching of a taper angle which 
is 60 degrees - about 80 degrees will be attained, two or more lines which consist of a-Si according to 
this process — the protection-from-light object 21 is completed. Then, the photoresist pattern 25 is 
removed. 

[0041] it is shown in a [coloring matter material fixing process], next drawing 2 (c) — as — two or more 
lines — each ink 26a, 26b, and 26c of R, G, and B is poured in into the opening 22 between the 
protection-from-light objects 21. respectively. In this case, although a common ink jet printer can be 
used, spacing of each nozzles 28a. 28b. and 28c of R. G. and B of the printer head 27 adjusts so that it 
may be in agreement with the distance of the center to center of the adjoining openings 22 and 22. 
[0042] the line of plurality [ drawing 3 ] — the top view of the protection-from-light object 21 — it is 
a superficial dimension — the dimension of opening 22 - about 250micrometerx80micrometer and a hne 

— the width efface of the protection-from-light object 21 is about 5-20 micrometers. Therefore, what 
is necessary is just to set spacing of each nozzles 28a. 28b. and 28c of the printer head 27 to about 85- 
100 micrometers, moreover, the resolution of the ink jet printer to be used — 360dpi it is — a case 

ink — since the path whose number is one is about 70-100 micrometers, if it sees only from a 
superficial dimension, it can pour in 3 dots of ink 26a, 26b, and 26c into one opening 22. on the other 
hand since it was usually decided, there is not too little volume of 1 dot of ink to occupy in there being 
too much ink. when the flat-surface dimension of opening 22 is fixed with 250micrometerx80micrometer 

— as — a line — what is necessary is just to adjust suitably the height of the protection-from-light 
object 21 , and the number of impregnation dots of ink 

[0043] Moreover, a thing as a class of ink used here as shown in the following table is mentioned. 
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As well as using any of pigment system ink and color system ink, as shown in this table, but satisfying 
that function as a property of the ink to be used, when it becomes coloring matter material, viscosity is 



1 

10cps so that it can be adapted for an Inkjet printer. The following and surface tension are 30 dyne/cm. 
It is necessary to choose what has the property of order. In addition, the "wetting agent" in Table 1 and 
a "penetrating agent" are made to contain, in order to reduce the surface tension of ink and to raise 
wettability. 

[0044] Then, the whole substrate is heated within oven and the ink 26a, 26b, and 26c poured in into 
opening 22 is dried. As the condition, it may be ambient atmosphere in air, temperature [ of 110 degrees 
C ], and time amount 10 minutes. In addition, nitrogen-gas-atmosphere mind is sufficient as an ambient 
atmosphere, and about 80-140 degrees C and time amount of temperature are good in 10 minutes - 
about 1 hour. If Ink 26a, 26b, and 26c dries through this process, as shown in drawing 2 (d), the coloring 
matter material 23a, 23b, and 23c the front face carried out [ the material ] flattening will be formed. 
[0045] if this is made to sinter at the temperature of 100-200 degrees C after applying the liquid which 
contained silicon all over the [transparence protective coat membrane formation process] next 
( described as the SOG method Spin-On-Glass and the following) — two or more lines — the 
transparence protective coat 17 which consists the protection-from-light object 21 and the coloring 
matter material 23a, 23b, and 23c of wrap oxidation silicon film is formed. In addition, as a class of silicon 
content liquid (SOG liquid) used here, various things, such as Silicate-type, hydrosilicate-type, and 
perhydrosilazane-type, can be used. 

[0046] Driver elements, such as MIM and TFT, are formed at the [pixel electrode formation process] last 
a pixel electrode and if needed on the transparence protective coat 17. The MIM component 18 is 
formed in this example. This concrete approach forms Ta film of 8000A of thickness on the whole 
surface first using a spatter. Spatter conditions make substrate temperature about 150-180 degrees C. 
and the alignment at the time of exposure [ in / in this case / a photolithography process ] although 
patterning of the Ta film is carried out by photolithography and the etching method — a line — it 
carries out to the protection-from-light object 21. Next, the front face of the Ta pattern 29 is oxidized 
with an anode oxidation method, and 20Ta5 film 30 of about 400-650A of thickness is formed. Anodic 
oxidation is performed using about electrical-potential-difference 20-40V, the temperature of 40 
degrees C or less, and a citric-acid water solution. Then, the ITO film is formed using a spatter and let 
this be the pixel electrode 31. According to the above process, the electrochromatic display 13 of the 
gestalt of this operation is completed. 

[0047] Then, if a minute gap is held for the above-mentioned electrochromatic display 13 and the 
transparence substrate 16 which has the ITO common electrode 15 and liquid crystal is poured into 
lamination and its gap, electrochromatic display equipment 1 1 will be completed. 
[0048] The color filter 12 of the gestalt of this operation has the following advantages. 

(1) two or more lines — the protection-from-light object 21 forms the tub for holding the so-called ink, 
and forms the coloring matter material 23a, 23b, and 23c by pouring in ink and drying in this ink hold tub. 
Consequently, since the coloring matter material 23a, 23b, and 23c is completely shut up in opening 22, 
a color filter without a color blot is realizable. 

(2) Although it is water which is a solvent, as for many of components of ink, the transparence substrate 
19 and the oxidation silicon film 20 have a property of water repellence in a hydrophilic property and the 
a-Si film 24. Then, since the base side of opening 22 serves as a hydrophilic property and an entrance 
side serves as water repellence when ink is poured in into opening 22, once ink tends to enter and it 
enters, it will become that it is easy to be held as it is. Consequently, a color blot can be suppressed. 
[0049] (3) two or more lines — since both the protection-from-light object 21 and the transparence 
protective coat 17 are inorganic substances, it becomes possible to process an inorganic substance on 

a color filter 12. 

In addition to (4) and (3), the oxidation silicon film and the semi-conductor film have the thermal 
resistance which is stable and was excellent also in the elevated temperature of 1000 degrees C or 
more. Since coloring matter material is isolated with the open air with such oxidation silicon film or the 
semi-conductor film, even if it adds like an about 300-500-degree C heat process after color filter 
completion, it can prevent discoloration of coloring matter material. Therefore, it becomes possible to 



form the driver element which requires the heat treatment process to about 500 degrees C on a color 

(Snhe transparence protective coat 17 - a line - since level differences, such as the Protection- 
from-light object 21 and the coloring matter material 23a. 23b. and 23c. are embedded and flatting of 
the front face of a color filter 12 is fully carried out, a eel gap can be controlled and it can be adapted 
for the liquid crystal equipment especially whose eel gap is about 5 micrometers. Moreover, a dnver 
element can be formed on a color filter. 

[0050] That is. it becomes possible to create a color filter using the ink jet method by the above (1) and 
(2) and it becomes possible further to form a driver element on a color filter by (3). (4), and (5). As 
mentioned above, since a color filter and a driver element had to be formed on a respectively d.fferent 
substrate and a limitation was in the alignment precision between these two substrates. w.th 
conventional electrochromatic display equipment, there was a problem that a numencal aperture could 
not be raised beyond a certain value, on the other hand, the line [ equipment / 11 / of the gestalt of 
this operation / electrochromatic display ] of plurality [ top / one transparence substrate 1 9 j from 
the protection-from-light object 21 up to the MIM component 18 - making - being able to be crowded 
- moreover - the time of MIM component formation - a line - alignment can be performed to the 
protection-from-light object 21. therefore - if compared with the conventional method of perform.ng 
mechanical alignment between two substrates - the case of this approach - a line - the al.gnment 
precision between the protection-from-light object 21 and the MIM component 18 can be ra.sed even to 
the alignment precision in the photolithography technique of a semi-conductor manufacture process, 
thus a line - since the alignment precision between a protection-from-light object and an MIM 
component is markedly alike and improves, the dimension of the substantial protect.on-from-l.ght 
section becomes small, a numerical aperture is more high and brighter electrochromafc d.splay 
equipment can be realized. .... j 

[0051] moreover, the ink jet method is used for manufacture of a color filter 12 by th.s approach and 
since it was made in agreement with the distance of the center to center of the open.ng 22 which 
adjoins each nozzle spacing of the printer head 27, ink can be poured in into opening 22 at h.gh speed, 
and even if it sees the time amount which manufacture of the whole color filter takes, compared w.th 
the conventional method of having required 4 times of photolithography processes, it can be marked y 
alike and can be shortened. Furthermore, if it is the ink jet method when there are a part m wh.ch ink -s 
not poured into the completed color filter 12, and the so-called defect, ink can also be aga.n poured only 
into the part and it is possible to repair a defect. Moreover, since the equipment used about formation of 
the coloring matter material 23a, 23b, and 23c requires an ink jet printer and only the oven for .nk 
desiccation, it becomes possible to hold down facility cost low. 

[0052] Thus electrochromatic display equipment excellent in the engine-performance target .s real.zable, 
maintaining the big advantage on the manufacture at the time of applying the .nk jet method to 
manufacture of a color filter according to this approach. 

[0053] moreover - the gestalt of this operation - a line - since taper etching .s performed at the 
time of a-Si film etching of a protection-from-light object formation process, opening 22 serves as a 
configuration which the upper part opened, and it has the advantage that ink tends to enter. 
[0054] In addition, the technical range of this invention can add various modification m the range wh.ch 
is not limited to the gestalt of the above-mentioned implementation and does not dev.ate from the 
meaning of this invention, for example, the oxidation silicon film forms the color filter of the gestalt of 
this operation the whole surface on a transparence substrate - having - the line of plurahty [ top / 
it ] - although it is the configuration that the protection-from-light object was formed, it replaces w.th 
this and is good also as following configurations. 

[0055] namely, two or more lines - although etching of the a-Si film 24 is performed after form.ng the 
photoresist pattern 25 on the a-Si film 24 as shown in drawing 2 (a) in case the protection-from-hght 
object 21 is formed, you may make it etch not only the a-Si film 24 but the oxidization silicon film 20 of 
the substrate in that case, as shown in drawing 4 (b) The configuration is equivalent to the configuration 



of a color filter according to claim 3. Moreover, as shown in drawing 5 (b), the transparence substrate 19 
of the substrate is also etched further, the upper part of the transparence substrate 19 is investigated, 
and it is good also considering a front face as the shape of toothing. The configuration is equivalent to 
the configuration of a color filter according to claim 5. 

[0056] Generally, the a-Si film has the property to become easy to separate if internal stress is large 
and thickness becomes thick. Moreover, membrane formation of the a-Si film takes comparatively long 
time amount. Although thickness of the a-Si film 24 was set to 3 micrometers with the gestalt of the 
above-mentioned implementation, when it thinks from these viewpoints, if it can do, it is desirable [ the 
thickness of the a-Si film 24 ] to hold down to about 1 micrometer. If there is 1 micrometer of a-Si film 
24. a protection-from-light function can fully be achieved, the — on the other hand — a line — since 
ink is held, the protection-from-light object 21 must secure the above height to some extent, if these 
points are taken into consideration — the oxidization silicon film 20 of the substrate of the a-Si film 24, 
and the line which had a certain amount of height, without making thickness of the a-Si film 24 so thick 
when etching and investigating the transparence substrate 19 further — the protection-from-light 
object 21 can be formed, even if it holds down the thickness of the a-Si film 24 to 1 micrometer in the 
case of the structure of drawing 5 (b) — the thickness of the oxidization silicon film 20 — the amount 
of etching of 2000A and the transparence substrate 19 — 3-5 micrometers, then a line — the height of 
the protection-from-light object 21 whole is set to about 4-7 micrometers. That is. while preventing 
peeling of the a-Si film and shortening membrane formation time amount, the depth of the tub which 
holds ink can be earned. 

[0057] furthermore, the line of the above-mentioned structure — since the base side of opening 22 
serves as a hydrophilic property and an entrance side serves as water repellence when ink is poured in 
into the opening 22 of the structure shown in drawing 4 (b) and drawing 5 (b). once ink tends to enter 
and the protection-from-light object 21 enters, it will become that it is easy to be held as it is. 
Consequently, the effectiveness of suppressing a color blot can be raised. 

[0058] moreover, the gestalt of the above-mentioned implementation shows to drawing 2 (a) — as — a 
line — although the a-Si film 24 was etched by using only a photoresist 25 as a mask at the time of 
protection-from-light object formation, as it replaces with this approach and is shown in drawing 6 (a), 
the a-Si film 24 may be etched by using the both sides of a photoresist 25 and the oxidization silicon 
film 32 as a mask. Although CF4/02 are used as etching gas at the time of etching of the a-Si film 24 
as mentioned above, it is 02 in fact. The photoresist which is a mask will also be etched gradually. Then, 
after forming the oxidization silicon film 32 of about 1000A of thickness on the a-Si film 24, the 
photoresist 25 of about 2-3 micrometers of thickness is formed. And the oxidization silicon film 32 is 
etched by using a photoresist 25 as a mask, then the a-Si film 24 is etched, in order that the oxidization 
silicon film 32 may remain as a mask even if a photoresist 25 is etched if this approach is taken, the a- 
Si film 24 etches certainly — having — the line of a proper configuration — the protection-from-light 
object 21 can be formed. In addition, this approach is equivalent to the configuration of the manufacture 
approach of a color filter according to claim 19. 

[0059] By the way, in the array of a color filter, as shown in the left-hand side of drawing 7 , there are 
five methods of (a) length stripe mold, (b) horizontal stripe mold, (c) mosaicism, (d) triangle mold (those 
with color rotation), and (e) triangle mold (with no color rotation) **, and these five methods can be 
realized also for the color filter of this invention, respectively, two or more lines which can specifically 
be set to this invention as shown in the right-hand side of drawing 7 — the line of the configuration 
prolonged for a long time in the (a) lengthwise direction in the protection-from-light object — 
protection-from-light object 21a — It is referred to as protection-from-light object 21e, and each 
opening is received, (b) — the line of the configuration prolonged for a long time in the longitudinal 
direction — the line of the shape of protection-from-light object 21b and a (c) grid — the line to which 
protection-from-light object 21c and the (d) lengthwise direction extend by turns for every horizontal 
train — the same line as 21 d of protection-from-light objects, (e), and (d) — What is necessary is just 
to fix the coloring matter material of R, G, and B, as shown in drawing 7 . 



[0060] moreover, the gestalt of the above-mentioned implementation - setting - two or more l.nes - 
the line of the transparence substrate 19 and plurality in order to raise the adhes.on to the 
transparence substrate 19 of the protection-from-.ight object 21 - although the ox,dat,on ^on ^ 
20 was formed between the protection-from-light objects 21. this ox,dat,on ^^J^^^ 
Moreover, as a driver element, it may replace with the MIM component 18 and a TFT component may be 

[0 S o1l] furthermore, the thickness of each film which constitutes a color filter and a e.ectrochromatic 
display and two or more lines - not only the gestalt of the above-mentioned .mp.ementat.on but of 
co se about concrete numeric values, such as a superfcia. dimension of a 

or the concrete manufacture conditions in each production process, a des.gn change ,s poss.ble su tab.y 
And the electrochromatic disp.ay equipment of this invention is applicable to dev.ces. such as a persona, 
computer, a projector, and a view finder. 

St of the Invention] as mentioned above, the thing which a color blot does not produce in the color 
f,.ter itself in this invention as explained to the detail - in addition, the line °f plurality top / one 
transparence substrate ] - the time of being able to make from a protect.on-from-l.ght object to a 
drive dement, and being driver element formation especially - a line - alignment can be performec to 
a protection-from-light object, therefore, the case of the former which performs mechan.ca. ahgnment 
between two substrates - comparing - the case of this invention - a l.ne - the ahgnment prec.s.on 
between a protection-from-light object and a driver element can be raised even to the ^»™ nt 
precision in the photolithography technique of a semi-conductor manufacture P"^ ss - thus ' ° r 
Lre lines - since the alignment precision between a protection-fromH.ght object and a dnve e.emen 
is markedly alike and improves compared with the former, a numencal aperture .s more h.gh and bnghter 
electrochromatic display equipment can be realized. An advantage pecuhar to the case where the 
defective repair nature which can shorten the time amount which manufacture of a color filter takes 
uses the ink jet method for the ability to reduce good facility cost for it and co.nc.dence by th.s 
invention in order to use the ink jet method for manufacture of a color filter can be a ' S ° 
efficiently excellent e.ectrochromatic disp.ay equipment is rea.izab.e. ma.nta.n.ng the b, advantage on 
the manufacture at the time of applying the ink jet method to manufacture of a color filter accord.ng to 
this invention. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the structure of the electrochromatic display 
equipment which is the gestalt of 1 operation of this invention. 

[Drawing 2] It is the process-flow Fig. showing order for the production process of the part of a 
electrochromatic display later on among **** electrochromatic display equipment. 
[Drawing 3] two or more lines of a **** electrochromatic display — it is the top view showing a 
protection-frorrHight object. 

[Drawing 4] the line among the production processes shown in drawing 2 — it is process drawing 
showing other approaches of a protection-from-light object formation process. 
[Drawing 5] two or more lines among the production processes shown in drawing 2 — it is drawing 
showing the approach of further others of a protection-from-light object formation process. 
[Drawing 6] It is drawing showing other approaches at the time of a-Si film etching among the 
production processes shown in drawing 2 . 

[Drawing 7] It is drawing showing five methods of the color filter array of this invention. 

[Drawing 8j It is the (a) perspective view and (b) drawing of longitudinal section showing the structure of 

conventional electrochromatic display equipment 

[Description of Notations] 

1 1 Electrochromatic Display Equipment 

12 Color Filter 

13 Electrochromatic Display 

14 Liquid Crystal Layer 

1 5 [TO Electrode 

16 19 Transparence substrate 

17 Transparence Protective Coat 

18 MIM Component (Driver Element) 
20 32 Oxidation silicon film 

21, 21a, 21b, 21c, 21 d, and 21 e two or more lines — protection-from-light object 
22 Opening 

23a, 23b, 23c Coloring matter material 

24 A-Si Film (Amorphous Silicon Film) 

25 Photoresist Pattern 
26a, 26b, 26c Ink 

27 Printer Head 
28a, 28b, 28c Nozzle 

29 Ta Pattern 

30 20Ta5 Film 

31 Pixel Electrode 



[Translation done.] 
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(57) CS*tj] 

[sis] ^v^a^tfiB^ffijaie&wr^*?- 
m&^m mm&m 1 9 ±ic mt&mm 20$^ 

Ua-S 1 *^fc*m©i&#3£ft#2 l#JgJ*Sn 

jfi^2 lffl©S-Paa5 2 2F«3lCR. G, BW3fi©-f 
>^*^A$n^Cli:»CJ;oT. &ifM*2 3 a, 2 3 
b, 2 3 c*<JB5/5£3ttTV>5. ttftOttK9E3tt 
#2 l*5«ktf£fiMtf2 3 a, 2 3 b, 2 3c*I^lf 




#2 i\zmsTTy-( *>htsnTmm&®mi 7±»c 



1 

[#Sfffl!j&©$SlSJ 

znz&%.<Dm&myt.ftffl<Dmnmz%.m2tifc 

&*m<*m t mftmw&tfLvffl \zmmmm&m? e. n 

[gij*«3] «w*«±fc#j«aft&*ft©«tta0fc 
Act, cn6*jfc©*«a3t#iw©wp«icj63»snfc 

tit l>3 C £ ht^fi y- 7 4 )V* 

nn&*»©«s«jfi^*w©Mpa5fc^*snfc 

fiJKWfctfU 20 

w«BaBj*«*i[Hiia^«©s® sw-r-s. 1 1 *> c, 
an, cn6*»©«i«aBtflt*ti|»*#:jKTr*j«anT 

t«EawaMR*»iHiia»«©jSiiB*wr« 1 1 t>»c, 
KSBJs«©aa5*®jt»cmfBnig:©^«3ffi^#*tjg^ 

an, im6«*©fii«aat^#jefl£|gt^bsiRjs 30 

[|*#K7] «*3S6lCfBm©^5-7-f JP^-IC43 
V>X, 

ti«*3S8] mmwR±.\zw&znitmi<D&vifflt 40 

Wts nn6*ft©««aE3tt#|IB©HP«fcj6#3nfc 
cn&*R©*tt*#<iM3.ktffeS|l*f*«3 

[m#m9) mm&m±\zj&&.-$nit&$k<D&ijtmyt 
»t, c:n^*i^©^s^ra©HPgBic«ifan/c 



#I¥9- 3 2 9 7 0 6 
2 

ffiEttft©J^S%#jP¥*ff4KTttj£Stt. 

«*»#«tWEawis«©iHifctt<bssM)t*»KJt&n 

cis*« 1 0 ] &m&&±\zi&i$.-z nfc&&©&ttjg 
3t#t, 2in&*»©««»tflsm©iBpai5Kft#an 

£tt&«*©«ttara<M3.fctf6**f*H 

m*miu mwM±\z&&LznitmiL<om.vm 
cn6**©»«aBt*t:M©wpajtj6#an 

S^ES«©ib&a®J:fc*&E1«ft©&ttj8^flc;Wj& 

an, nn6*jfc©««a£3t#:3&«4|i«w»:«Tr«j«*nT 

[ffi&m 1 2] s^*«±tcjgjEsanfc*t»©««as 
;in6*g»©»«jS3t*ra©MP8B»')t*an 

cn6*ft©»ttX3ttflc*J:^fi**r*B| 

»Eawas«*»iafii»tt©*B*#b, 

tt&Q^©att&iS±£fllNEttft©tttt^*jP&j& 

an, znzn&<DmvtmK#tf*m&mtmfcmmm 

nx v» set t r * * 5 
m#m 13] ai?s«± K»T»t*aBK#: t & « *n 

A MT/t^-= >arr* C £ «fc 0 ttft©M«(X3e#« 

cft&*R©*ttaBe*win©HP«fc<>*$?x S , hs 

^^^-©SSifi^i*. 

[M^gf 1 4 ] mw&tiL±\ztiH£mmm& 

fflV»TA>-r:>^r*ttfcJ:»)**©«*3lBt<*fe 
-5il§ittjS3fc#Ji^Xg i . 

[§s*« 1 5 ] m.m&&L±\zWL<tmmm i &im-rz>& 



t 



( 3 ) 
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£ft&a»©iM*^fMtoiip«»c-f >*5>x? 
t, 

ttBlt*©»«aBt*IHI©B>P*K'f >^5?3cy bft£ 20 

[tt#K 1 7 ] ts*^ 1 3 ftV>b 1 6 ©wrn^Kiffi 

«©*7-7^JW^-©ffiiS*j4iC43ViT, 

*ftffifi^#^»xs©m»c we*»©«i«a»t**«t 
ft. 

[MSB 18] »*J|17KEt©*5-7-f;^- 30 

-7 ©«»;&». 

[m&M. 1 9 ] IS#Jg 1 3 ft V>b 1 8 ©VvftlJfcldE 

¥m#m<»x- v 5 1 > ^*f? ? c t t -r * # 5 - 7 

w;w^-©Mifi*ffi. 40 

[H*«2 0] M&Sl 3ftV>bl 9»'IBm©*7- 
7^;^-©KJft3?ftK*V»T, 

-7^*-©84567Jife. 

[|«*JS2 1] 8t#«l 3ftV>b.2 0©Vifn*CE 
® ©# 5 - 7 © JUB#*fc*3 V>T, 

*MEft*ttfc»X«fc*»t*-r>*5>xv H*TJ8V>« 

-f>^$?ij» h7*y >^©yx;ww©tr^5 1 €r. »*-r 
smew □«s©+^noe«ic-«caii-* £ £ **« t so 



f -5 * y - 7 H )V9 - ©ffijfiTJft. 

£n&«*©»«a3t*n©BBP»K'f >&?x.y bft 

•S6^tf^*xa«i:, 

wiE*a:©»«a0tt#*j:rM&*»*fli5a9i«««* 
bs^ts aHftfgotjftKxa £ , 

a. *#-r«.£t&^at-rs*5-^se©iiifi7j 
a. 

[M&H2 3] -#©a^Mfc^feJ*#?-*«l*£ 

-#©**iW89nr*D, «awat«±ic»j«aFn*i&w 
flc«tT?«j**n&tt»©««x*#t, £ns>ti&©gs 
«aBt*n©na«Kjfe*an&fi**ft, ;in£*g& 

[£«©l*tfll&K9I] 
[0 0 0 1] 

*«fc#i:n&©«iB>&85fcH-r*t>©"r**. 

[0 0 0 2] 

[«£*©&'#] «£*«to, 3 X #My'J 

3>^^£>ft-5$flgh7>> s 7.^ (Thin Film Transist 
or, £TF» TFTtEt) tMIM (Metal-Insulator- 
Metal) *^»©#*»*^*«V»fcT^"f--f 7*Vh»J 

ft, ttfc, #7-®||3£E©-/£Wft$jg£[3 8£fflV> 

[0 0 0 3] m8 (a) , (b) ICv-TASK, 2&© 
#5XStRl, 2©|BJKtta3j&«»ASftTV»*. -7j 
©#7*g«l±»i«, # (R) , Jft (G) , W (B) 

*. *UT, 3feO*7-7^M-l4a, 4 b, 4 
cOWfctt, fit&©IMHI*aBfrr*;fc*©:/7vi'V 

-I4a, 4b, 4c±l:lt fl£H,g®©#3S«S<hft 
5 I TO««7**^SnTViS. -t-LT. to7J©^7 
7.Sfi2±lC«, ®SHmS8<h. Hi^«S 8 -s©« #m 



) ( 4 ) 

5 

[0004] ±n* i 7-i&skmmomi8.&m05*>> t> 

* 7-7 J^-iCftSW&^St ITU 3fe 

isvxhzmft. ^^\zmmvx 
t&^3i2i©7*h>jyy7 7-f-ig 

<h, 4 @07 * MJ V 7 b 
[0 0 0 5] inecD«*Sf^l. 7J7- 20 

7 - ©Mifiis * «fc 0 ffljBS-fb-r -a ci t. & e w t b 

TJfed*, 4#B8¥l -2 1 7 3 0 2^$g, 4$|msp 7 _7 
232 5§M, #M¥7- 1 4 6 4 0 6#£3M?KM 

[0 0 0 6]. 30 
[^BJ^«fitb«t'5frsSiJM] ±IEt£#© 

«©8tJJg^<=>fc-S-f >?&®m& 3^©^ >;7T?*e 

•r-s *>©■?* o, tvfttb, &&m<om&.m&m.M\zm 

fc. a5>IC, *7-7^^-±Ty'j3>^CMil 

*£#7-7*;i/*-**j©»Rfcbfc»nKfc&ft* 

[0 0 0 7] ^©«k5fc$5£©TT, ft3fe©7J7-fl£il 40 
g«lr*5^T«, ^7-7-f^-®iB^«a*7 

ftif&e>tf> £©77<;<>h$g;m^«hflStl$fcjg 
7tS5©^-?**<;*:£<fcoT\ MP2g)Wg<, BfVi7J7- 
Mgli&^Tl/t^^Tfe*. b^bfcd*'*, ft 
#©7J7-&iig®©$jgTte, #7-7-f;i^-«fc 

mmm? <bj© 2 #©# 77.g«©7 7-r * > h«s^R§ 
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m & m a m<D$}± t v»t> fc* 5 -«?ftge©ttte® 1 1> 

[0 0 0 8] ^fPjltt, ±E©WH**fc-r*fc»fc& 
[0 0 0 9] 

©c *%^©^3su-i2m©7J7-7^;^-«, 
fmE**©««aet#*«***jBiT?«i«snTv»*j:fc 

£4#?£<h1-*>fc©T&3. 
[0 0 10] IS*3R2fc|BK©*7-7^;i/r5'- 

wu a*as«±»c»i«*nfc*jBc©ii*aBttflci, cm 
6**©*ttaBtt#nu©iin«»cjfe*anfce**f**r 

U KHE*J&©«S«jg3fc**^5l#:|8T?««3n, K¥ 

*Jld:*4**fc*-.6 , fc©Tr**. 
[0 0 11] j£7c, BI*B3fcC«©*5-7w;^- 

awaMR±K»j*snfc*R©**aE*#i:, cm 

6«[»©«|!RJi7t#W©HlP«l5ir^«fSnfcfeSI»&* 
U «0IS«»©iS«3S7t«cA«¥^fl£jKt»fl2^^J8T«l 

[0 0 12] *&. «*K4fc1E«©*9-7^;^- 

»4» a«a6«±»c»/«s*xfc*»©*«siBt*i:, 
6*»©»«set«cmi©iip*fcft»anfc6*«s# 

U tWBa9!»«[*«D3ia»«©<ElB**-r*'fcfct>t:,- 
KSWS«©iaffl^B±lr«j[ffillSk©««jg^*tjg^ 

an, cn6*»©««aE3tnc*«i|iaM(cffltT«ii«snT 

V>«C&&4MR£-*-«t>©T««. 
[0 0 13] lt*«5ICfSm©*7-7^J>^- 

a«a«±c»j*an&*ft©*«jtotflcfc. cm 
64*»©«*jaetflc«©Bi □«c«*s*ifc-a*#*# 

b. t5ISM^Sffi*i[HICi^«©^SS;W-r-5a:tt)IC, 
KSWS«©CiW*®±trSJjE«»©«ttjffi7t^**^ 

an, cn&«ft©«iKa»Kfic«t¥««:|it2:tt<b3£*jK 
[0014] *fc. it*«6iciBm©*7-7-r;u^- 

tt, 1 ft V» b 5 © Vif n*> ICI2«©* 7 - 7 )\> 

5 sn/t c: t t-rs *> ©t* 

[0 0 15] *7c, »*R7C«©*5-7-f Jl/^- 
tt. l»**6KIEtt©*5-7-r^-K*V»T, ME 



7 

[0 0 16] ifc, *%iJI§©§8#JH8»CfE®cD;fr5-S 
ens*&©|g«jg7t#:fc£tffi&#£ig5a 

[0017] sfc, *%Bj©tg^ia9»cf5®o^7-a 

[0018] *nmon#mi oke«©#5- 
^^ge«, an^±£»j£3nfcttft©iftttff%tt 

9§#sust, KMw«aig±c^snfcffi»3R^&w 20 
u wiEie»©^tt3fi3t**«¥^^Bittt{b3issig-t?« 

[ooi9] *Ms©M:ft9(i liciett©*?- 

U t8I2S^*«*i|HICi^«©^®*WL; 

wk&'f« , b©-c&«. 

[0020] *%^©IS*« 1 2 ictEifc©* y- 

&*mm\t, mw&tiL±\z&tfLzniti8.».<Di6ivtmyt# 
jine.«»©««iSKt<i|£W©Mpai5fc^$nfcfi 

9§#SBIi:, tfcaW«^±fc«a£3nfcBK»fSt : ?-£W 

©fl«*]B±Kj»E*»©i«tta3t#*»»*3n, en 
e»tt*©«i«aBt**t^^flrmtsjfl53SsiigT«iiScsn 
TV»*c:t*«fat-r-5'b©T**. 40 

[0 0 2 1] *^^©IS*JS 1 3 \ZUM<D*7- 

*«ttaett#»j*xs£, nn6««t©*ttaE«#iiB© 
nattier >9&x.y bmzm^re.mttz&.xis®.m 
s*Tt*fi*»*fc»3-B'*fe**ij£»xs.- £#-rs 
e t trs % ©t*s. 

[0 0 2 2] *fc, #»W©M**1 4ITC«©*9- 50 
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Kr«ft4ls3*JRj&KX8&, KBMa£*tt±fc«T?» 

v»x/t*-= >y-r-g» e t c ct 9*ok©fttts% 
fle*»*-r**«aBififlc»j*xat. ens**©** 

a, fcfl-r-scitfewafr**)©^**. 

[0 0 2 3] #f891©§9#3B 1 5fcl2«©*5- 

7j)\>?-<Dmmjjmt, mm&&±\zmtm3kmztfL 
m-zmtmmmjmx.mt. mt<tmmm±\z'&-z® 

t fc«k 0 **©*«jg^^<£^^-r *Mtt£3MHgj£X 

at, nn6tt*©»ttaBtt#m©wnttfc-r:/*s>x 
tstsM^fig, «*T*et 

©X&5. 

[0 0 2 4] *569!©§»3j&R 1 6fcffi«©*7- 

m-tzmtmmmjmx.m£ v mut&mm±\z&~im 

t, **Wfl:Rfc«nEBIflatJ(S*©aJttrft7*hUV^ 
ticJ: 0«*©*«^**»j«r*»«iet#»J«X 

at, cn&ttft©M4W£ttm©n fflffi 
aw«s©«!Bf*xy^>ya«fej8v»Tiat)Ttf, a 
kss©^®*ihici^« t-r*aws«^iBSDixa 

t, tMB4Kft©tttt£%#ra©N Ptttc-f >^ 2>x h 

««fi*<»K«xa. **f*i:i:*»«tr* , b©Tr 

[0 0 2 5] Sfefc, *%?e©W*«l 7»CfB«©7J7- 
7^;i/^-©SiS77S«, IfcfcJgl 3fcV>Ll 6©WJ* 

n*fcE*©#5-7-r;^-©«jtoM*fc*v»T, m 

!2fi**H&»I«©«K, WIE«gc©igS«j!S3tfl£*5«tC/ 
[0 0 2 6] asfc* *%^©§«*«1 8»Cf2«©7J7- 

7^;p^-©®jfi77S«, n««i 7icf5®©*7-7 
^^-©«js*ttic*v»T. m&m?mtmimx.m 

[0 0 2 7] #f£BJ©i«#JiU 9»Cf2«©7J7- 

7-<;U^-©3!43i^fe«, Hi*«l 3^ViUl 8©Wf 

n*>iciB«©*5-7^;^-©ffljft*ttic*v»T, n 

E*»#:BWaKxaT?**flcJRtJ«KUfc«. -t©±»* 




( 6 



•5. 

[0028] *&w<Dm#m 2 o ?- 
7^j^-osia^stt, mxmi 3*v»u 1 9 \ztim. 

[0 0 2 9] *%BJ©li*JB2 1 lwfE«©*7- 

y-ovtr-vm&xmt, m#mi 3&v>b2 o©wr io 
imsm pec©* i>ffl<Dmm\z-m2-&2> z t^mtr 

[0 0 3 03 *%BJ®|g^ 2 2 Kffitt©* y- 

*tt«3t*»i«iafc, cn&tt»©*ttaBfc#iBi©n 

©^«jg^^*5 J: ttfigtW 5 amMURferiOT* 
jSBJ&SIlRjfcffilXSi, KSH«®JR±fct98S«8:Kjg3t 
* t» 1/ T 7 5 -f * > h * fx 3 J: 5 L T® £ J£ 

[0 0 3 1] Sfc, *«9!©BI*H2 3»CBE«cd*5- 

ngkmmte, .-tt<Dm&im\zm& l &t*&-r2>i8ist 3 mmz 30 

S ttft ©iSttjS^frP^ © n □ * left* 3 n&fi JMf . 

t. mmwmm±iz&8.i<tiitwmnmzm-rzz:t 

[0 0 3 2] 

[R«©?fctt©&ffi] ETF, #fgHj§©— £)fi©&tt&H 
l~S3Sr#MbTlftBJ-r§. Bltt; *IH&9i©-0| 

13«*7-i^gfi, 14»%M 15I1IT01 
B. 1 6ttjS9§£«, 
[0 0 3 3] HI fcjS-r«fc 5 fc, fgifi-fSfeSS*** 2 3 

a, 2 3 b±c, mi&mmi 7*JfjSSnT*7-7 

-f^-12W(l*Sn, TJ^-^Jk^- 1 2 -hie, 
JKfiffilll^TTfe-SM I MSl^l 8 (BB&St'F) *t]gj« 

3ftTv»s. *9iiai«Ttt, ;:nf>A7-7-f;^-i 
3 -tbT, *7-SSgfil 3t^[fiiT-5J: 50 
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o\z. &m\zjmmti3iz> 1 toih 5 

W&1S. 1 6 atgBffiSn, !lft5*7-^81 1 3 i I 
TOmS 1 5 ©NIICttttAB 1 4*««»t6nTV»«. ft 
*. 5-7^1^-1 2tt. If*3g2 

KBE«©*5-7-f ;P*-©»*«J«IC, BMlB7tet2 

**»©»»©;& 7-giSB 1 3 «, M#B 9 CGK 

©*7-*w»«©as*«ij«»c#*-r**)©Tr**. 

[0 0 3 4] #7-7^1^-1 2 te. BUSX*** 
B7;fc&y#5*«©BB3S«l 9±fc»jfc3ft. S9§ 
££l 9±tCtt«ft©«ttjBWle2 UWRttSnTV* 

*. z<Dm&mytmt&&mw\z&irmziiB.3Lnz>z\t 
?ia3tt©3aBttift*t«*.TiiK*A*jifc* 

«««3e# 2 1 rb©b □« 2 2 

0, d©BgP?f|J2 2 ^ (R) 2 3 a, *. (G) 2 

3 b, * (b> 2 3 c«©g£tt#t£*3*rr&9, z 

<Dffif$L\z£.K) s ^ZU^m±T^^t>^Zfyy 
[0 0 3 5] ***©»« t*V»T. Bttift%#2 ltt 

#2 i 9©m(c»stflssi»K2 owmtz 

y;wv-»7A, v'Uni'-y^c^A, ^u>7A-t 
s(Mf, a^©»WA*MVie.n*. ■?-©«&*># 

fcivi. **w©*«aE*flcic*»6n**ttt'ixT 

«, liS*U~5MmSSi:«ai/#5::t, -^©^ffc 

ji7t<l**{Sx.XV^ Zt, 300~500 "CSS©!^ 

<D&m&M\zttL-z£?£T$,z>zt. ^yx^mtmrn 
[0036] «*©^«a0t«c2 1 1, c:ne.*g^©«s 

a, 2 3 b, 2 3 c±»C«, d©M#&®5SBJ«®|g 
1 7*»R»6ftTVJ*. SBJffiSlgl 7 fcbTtt, m<b 

6tl*. ft*5, SBJffiffiBI 1 7 ©^S«, ^ttig7t*2 
l-*fi*»2 3 a, 2 3 b, 2 3 c ^6ft«©ll*Ji 
*»IC¥fiftStlTH5. *fc, MlM$f 1811 

;W -Ta.o, <^>^;v**-y-r h) -itotm 

[0 0 3 7] fiCF, ±?Hfi5fi£©^7-S^g® 1 3 ©SI 
©fIO*7-S^il 3©®jfi7jffi$«i*iioT^ 
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1 8 Kffi!|S©M91#®|ft«B&XS, OfcE«© 
*»#Kof-AX5»f>^ i8#Jg2 ii:Eicf> 

[0 0 3 8] [K^aSSlJi^JSXg] 02 (a) 

KtS-T £ 5 \Z , #1 * tf 81 7 Jfcfr <J # 5 X j6» 6 & 
ffil 9±lt, PECVD (Plasma-Enhanced Chemical V 10 
apor Deposition ) ^$^V^TKW3 6 0 0 Af£B.<D$t 

itmmm2 o&&fc? PEcvo«)*tti 

l/Ttt, mUtfXZS iH,/N,OtU ¥ff¥«SJP 
ECVDStSfflVi, RFJ5&&13. 5 6MHz, RF 
;W- 9 0 OW, @SfflMffif2 4mm, JE^J 1. 5Torr, 
S i H,^X8SS2 5 Osccm. N, 0#7.Sft&7 0 0 Osc 
cm, r#l/-H 2 0 0A/d, t#»W3». 
«. fc*>, CCE>ttflS£MK2 0©J&JHtt2 0 0 0A~2 

[0 0 3 9] [¥*#RJ$KXS] ttfl2£*jK2 20 

0±»C, PECVDSSffi^TKf 3 umg^iS 
■>Ua>I2 4 (amorphous-Si 1 icon, £TF, a-Sit 

ts-r, ^*#jk) saag-rs. £©is. pecvdo^ 

tttUTIl JK»#*£S i H, /Aril/, ffifS 
SPECVDgfSfflK RF^&$U3. 5 6MHz , 
RF/W-6 0 01 «ffifflfflBil 2mm, ffi^J 1 . OTor 
r, SiH, ^flES 5 0 0 seem , A r #;*8Eg 7 0 0 
0 seem, f*V-H 8 0 0 A/#, tf5. 
[0 0 4 0] [8««)t#I^lS] Jl*0©:7 

*hyyy97^-anf*fflv»T, »*aE3iie*iK»fi8fflo 30 

7* M/-^ hA^->2 5 £a-S i J&2 4±\ZBf& 
-tbt, 0 2 (b) It^f«t5t, CDE (Chem 
ical Dry Etching) &Zm^T a - S i J&2 4 <OJ— n 
Xy^>y*ff5. C©SS, CDE©&#£bTtt, X 
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J3&&2. 5 4GHz, 
A7-7 0 0W, ff*j30Pa, C F, #7.ifiS9 9 0 seem 
, 0,#XSitS9 Osccm, *$->>fV— h 2 5 0 0 A 

Xy^>$T*ffll 2*h t-r-s. n©*ftTxy 
y>y*fTS£, t— /tA**6 0° ~8 0° §S©r- 
K3LyT>#1fiB\fl&£l3.%. £0X8C£D. a-Si 

2 ltfXjg-Tt. ? 

[0 0 4 1] [feifi^tlf] 'A\Z, 0 2 (c) IZt* 
•T-t^lC, ^©i&ttj&ftfl^ lWCDMneC2 2rtlC 
R, G, BOS-f>^2 6a, 2 6b, 2 6c$^ 

^ffll^JlttfTitStf, 7*U>*'\y H2 7©R, 
G, B©#;X;i'2 8a, 28b, 2 8c©PIW. i 

irr5MPS$2 2. 2 2<D*fofm<Dmmz— a-r«>«ta 

[0 0 4 2] 03 te*t8c©i&§ltKj&}t# 2 1 CD¥B0T» 
0, B8PBB2 2©^feo<2 5 OwmX 

8 0 »mm 2 1 ©H# 5 ~ 2 0 /imgg 

LftAbT, yj >^Ay h* 2 7 ©SV X)V2 
8a, 2 8b, 2 8c©WRS«, 85~100ymiS 

©flMft&#3 6 0dpi ©*!•£• , 1 H-y r-©&«7 

0~ 1 0 0 //miSTaSS^?., JPHW^^S^tA^ 
l-Z><Dfflaffl2 2ft\Z<>2 2 6 a, 2 6 b, 

2 6cS3H^t-aAne:t^-i?f5. — -f>7 

2 2 ©¥®^-i£S: 2 5 0 (imX 8 0 <tmtH!ll/fc« 
*ttaBW*2 lOiU^t-f >i7©aAKy h&*Mfi:SS 

[0 0 4 3] SZt. iCTfllV^'f ^©fflfgtLTte 

[*1] 





(60~70«C) 


(MS) 


(120°C) 








«iSlfe*4 5rt% 






Ti"J;HaJB 10 


T^'J;i/«Sfig 5 




!T'J-b«J> 20 


20 


N-^f*KD'J H> 10 




)V 0.3 


n, 0.3 


)U 10 




*taK St) 




«fck St) 






vrvmm 0.3 




mmt 


3 0 0*C 


300*0 


~2 0 0*C 



1 ( 8 ) 

13 

-ftl£fflV>X ! fe«J:V>a<» «V^-f >^7©4#ttt UT«, 

>9Vx.y hzfV >*\zmfo-X?ZZ>£?\z, tt£*U 0 
cps ^S31^^3 Odyne/cm Hl}&©#tt£#-r£ 

%©£«&-f5i&g#&-5. si*© hsu 

[0 0 4 4] -e©&, S«^Sr^-^>rtTiDf?|iU 
T, MPS52 2rt«caALfe-f >7 2 6 a, 2 6 b, 2 10 
6 c ^-©##<bbTtt, g&«f>£Bft. 

&giffl&Tfc«fc<, ifigte8 0~1 4 O'CS^, RfWtt 
1 0#~1P*WS«T£V*. £©Xfl£ifgX, -f>:7 2 
6 a, 2 6 b. 2 6c*«?aint, 02 (d) fcjft-T 
«fc?fc, &Bj& 15 PSflSl/fc-fe3Mit2 3 a. 2 3 b, 2 3 

[0 0 4 5] [&HftHK£KXg] ±m\zssv 
a>4Ml/fcte*Si*tm tfiggi o o~2 o o 
■CT£ft£#SJ&£i£3«!: (Spin-On-Glass, «T> SO 20 
GSttia-r ) , *t&©*§ittj©fc#2 1 tfe^2 3 

a, 2 3 b, 2 3c zmommmmfrzuzmmtem 

(SOGW OlgttTtt, Silicate-type, hyd 
rosilicate-type, perhydrosilazane-types?* <Dh 

[0 0 4 6] mmmmMtfLiimi mmz> am&mst 

1 7 ±izmMMMt'^SiZft^XU I NK>TFT^©S§g 
*«»JT«, M I MgH=- 1 8 

f8oo oaot amz±m\zmm-?z>. */t?^*fl> 

te> *«iaSSrl 5 0~1 8 0*CS^fr-5. -f-LT, 
7*h'J , ;y77>f- 1 x^5 1 >^ftlrJ;»5Tag[*y't 

lC*lt^,^B#©75'f ^>h«iH«2£^2 ltCttL 
Tff-5. HSK'fbfekl.fcOT a/X^->2 9 ©ig 

E£$fc£li:TBlJ?4 0 0 ~6 5 OASgCTa, O,^ 
3 OSrJgfiSi'rs. Rgg®{btt> m£E2 0~4 0V§&, 

xrty?m&m^T i Toi^ifiEt, hn^®^ 40 

[0 0 4 7] ^-©m> ±te*7-^ggl 3 IT 

o*ii«M 1 5 £&-?z>mw&& 1 6 eflMx&mntsft 
-raase 1 1 *«5£/i)i-r<&. 

[0 0 4 8] *Sll©iffiO*7-7^^- 1 2te. 
^©.k-pfcfiLSfc^rLTV^. 
(1) ttftOlfttt'Sftti^ V»fe«J>*-f 
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&A. teWr<&IlifcJ:oTfiJRW2 3 a, 2 3 b, 2 
3 c *J*jKUTV>*. ■*-©»*, 2 3 a, 2 3 

b, 2 3 c*»MP«2 2rtlr^±fcBHi;a»6n*fc 

(2) -f >^©^©#-<«^X*-5*T?feS*^ S 
1 9 t>ttfl^*JR 2 0 I2g*tt , a - S i flg 2 4 
tt»*ttfcV»3ttKft«FoTV»*. ^-£T> MPS52 2 
rtfc-f >*&&ALfc*§£\ 2 ©j£BflJ;WgbK 

[0 0 4 93 ( 3 ) «gc©^«jSE^<* 2 1 :fccfc tfSBj{£ 
1 2±X^a#)SrjDX-rsr:i:*«Bjffi»C7i^. 

(4) (3) icjn^x. vko&mm&^mwm 1 o o 
^^ir3 o o~5 o ot:aflE©jiteEe*in*.Tt>. e 

^©^fe*BS<*Jli:*<T?^S. bfc*^X, 5 0 0t 

i?-±.\zw&L-?z>z.ttfsimzt£z>. ••■ 

(5) §BJ§«®]&1 7T*«aBtfl6 2 l^fe^«-2 3 
a, 2 3 b, 2 3 c^©S^*aj&ji^ ;i/ 

2©«®^»ir3pm^^nTv^feJ6, -k;^ 

mn&oi&s,$imzmfo-rz>z.tWT?zz>. ^fc. 
-y * )v?-±\zmmm : ?*:W)8.-rz> z\ 

[0 0 5 0] -3*0, ±G (1) , (2) \Z^r)^y/7 
oim\Zl3.Q, SSIC, (3) % ( 4 ) , ( 5 ) \z£0% 

- y ■< )v* - 1 KM*? *-?-n-?nsi]©»s± c jgj* b 
ttw-niiftsr, ^-ne.2tt©s«F^©75-f ^>hm 
^lc©^*<a&-g.fejC), PP^*$>-5ttJ^±friijde)-5eit 

iofi©*7-tafiiiitii i«t©SBj*«i 

9±\Zft§k<DmftM%#2 1*?,MI M^l 8 

ft Z)&tSZ\ Vfrh. MlMm?Bf8L8flZte® 

IfciibT, 2«c©S«F5©«S«H*)^77-f 
*fTP^*©7jj*ttk^«.<J:. #7J&©$I£\ 
#2 ltMI M^l 8ra©7 7-f/>HSM4 s #«c 

m&y'u-txoy * h u v^5 7 4 -&m\z&wz>T? 

■1 *>h1®mz$.-Z7aitb2>Z\£tf'Vg2,. Z\<D£?\Z, 
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[0 0 5 1] #7jftTte, *7-7-fJ^-12 

©JUSK-f hffcftfflU, b*fc. :7»J 

y h* 2 7©«-/X;Pra^S:^-r-5MPei52 2 ©*'5P B 1 
©re*K-»S-8-fcfc«>. MP8B2 2rtlC< >:7ftiti5i 

ftg bfcft3fe©7J?£ £ tfc^TfcRKffllW* C £WX% 
■5. ^bfc*7-7^;l/^-l 2»C-f >t>ifi 

>£ftS:A-f& ^R8**M|E-r«Cfc*«Plll 
*fc, MM2 3a, 2 3 b, 2 3 c <DM\Z 

[0 0 5 2] Z.<D£.5\Z. ttm\z£tx\z> •fiy — y^ 

[0 0 5 3] &^m<DBmx\t. mtf.ffltQ$W&L 

froTV^fcfe, MPS52 2fcU:7j#W!V>fcJBM*£fc 
0, -f ^^AO^-r^tV^iJ^ftWbTV^. 
[0 0 5 4] fr*5, 2fc«W©ft*ttffltt. ±fElHiS©^ 
ffi»CRS«3nSfe©T«^<. #5S8Jf©@gftiaji8b& 

mSBicfe wra* ©sSMftfln*.^ c t imtik~v%>%>. 
±<D±M\zmtmmmi) t &f&2ti. ^v^zmtwmz 

[0 0 5 5] -TfS.t>t>, &§tt<DmVtffiyt#2 1 &Mf&? 
£f&, 02 (a) lC^bfc«t5»^> 7*h^7h;^ 
->25*a-S iI24±l:^Lfct, a-Si|| 
2 4©Xy^>yftfT5#\ ^-©l&, 04 (b) \Zyjkir 
£5\Z, a-Sig24 JtTttT- fc < . ^©"^©SMbS 
. 5ftffil2 0 fcXy^y-T.g.i'SICbT'b.fcV*. -^©$j£ 
te, ffi#m3\Z&Wt<Dt>7-7 4 )V?-<D®f$.\Zftm-t 
5. iifc, 0 5 (b) iZ^k-TX^iZ. $£»C-?-©Tfl!i© 
S^Xy^^^bTSBJSSl 9©±S5ftii 

5 \ZU®.<0*> 9— 7<f ;^-o^icffi^-rs. 
[0 0 5 6] -UglC a-Silll ftS5©7. h 

S^TW. £fc, a - S i jR®j£K£tttttfc»5V> 
.P*IHlft»r*. ±ffi*K©»*"Ctt a - S iJg2 4©J8l 

t. a-S ij&2 4©JgJ?teT£ftK£l /zmH&KSJ*. 
5di:a<3£bV>. a-Sil2 4?lUMin$inil I 
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ft#2 1 &Sflg 
^±©?!5^;i5g&bfctffttf&'&fcV>. CtlS)©^*^ 
" a-S i®2 4 0T«0«fl5a*« 2 0, $ 
e.lCttiS^S«l 9ftx>.y?>ybTffl9Ttfntf, a 

-s ijS2 4 ©g£j?ft^ft*§j?<-r &«!! 

S©iSi$ft#-pfciGlttj&7£#2 1 SMt^ut^tf 
5. 0J;L«, 0 5 (b) ©$ig©}§-g\ a-Si§24 
©IS*Uml:MTfe, K^b^Ji2 0©ffilJ?ft2 
0 0 OA, SBJSffil 9©I^f>^IS3~5Mnii 

10 Tntf, &#j©t#2 l£#©i«;Ste4~7 /zmggi 

a-S i!KWifl#n£l»itU &I£l$m 

[0057] s&c, xfE8tss©&ttjgBfcfl£2 i«, 0 

4 (b) -*>05 (b) C*t*a©«P»2 2ftl:-f> 
i?4aAb&«^ HDffi2 2e>j&atttftt*& AP 

«w»*tttft*fc«&, -f >^*A0 j ?'-r<, ao, - 

20 [0 0 5 8] ±BB*!tO»«"Cf4, 0 2 (a) It 

j*T«fc 5 »£, «tt*3WWMB*K:7 * h WTs Y 2 5 © 
mxi'tl/Ta-S i§2 4$lyf>^l/&*s, 
i©7jffitr^X.T, 0 6 (a) \Z^C$£o\Z, 
5>* K2 5 ttitfcmmm3 2<D%Vj&-?X2? £\sX a- 

5 iJK2 4ftXy5 t >ifbT*>±V». ±ibfcJ:5i:, 
a-S i&2 4©X^5 1 >yP#lC«, 3Ly 

^m*7*h^ ^»*Klyf>^nTl/ 
S3. *J1T, a-S iH2 4±lC^ff 1 0 0 0AS& 
30 ©KfbS^m 3 2 ft flljdt b &«, SSJS 2~3/i mgSO 
7*M/^h2 5t»rtt*. -tbT, 7*hb5?X 
h2 5ftV^i7tbTffi<b3t^3 2ftXy^>^U 
m^X, a-SiK2.4*I»;f>m. ^©TJfeft 

lt%, ^k^mK3 2a<v^^tbxa«>fcie), a- 

S i^2 4*fi|||ICX^5 i ><y2n, ®IEf«C^tt©iK« 
ffijt#:2 1 ftJEMfc-TS ^C*, ^©Tjft 
m#mi 9lCl2«©7J7-7^;i/^-©®ji7jS© 

40 [0 0 5 9] ti5T, 7J7-7^;U^-©lH?lJlr«, 

@7©fell:*t±^i;, (a) iafxh7^7S!, 

(b> mzhv'fzfm. (c) ^-tf-r^s, (d) h 7 

■^T>if)Vm (^7-D-f-->3>W0) . (e) h 

7<7>J/J1'S — D— 5 s — ->3 >*b) , ©50 

0 7©*fi!ll^-r«t5»C, *%BJlt^t7^*g^C©i^ttjg 
7t«£ft (a) «E7J[6]fcS<MC/fc}gtt©^jS^2 1 
a. (b) «!7j^»rfi<itt^^«©^ttjS^2 1 
50 b, (c) «fftt©*ttjB*«E2 1 c, (d) «&Efffl*t 
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ffi. 1 Pm\Z#K\Z&ZtZ>mfti&%# 2 Id, ( e ) 

(d) tmm<D&&myt#2 i e, tu s-^nasic^ 

l/T, 07IC^-rJ;^IC, R, G, B©feifi#££3j&$ 
[0 0 6 0] ±IH^JS©Jg^t*5ViT«, ItSc© 

«3Rflt2 OftKJtfc**. H©BMal*JK2 Ottfc<T%> 
«fc^„ ^ffij^tbT, M I MiiH 1 1 8 fctt*. 

T, TFT^Sr^ViTfeiVi. 10 
[0 0 6 1] $e.tC, <»*5-**8t 

#«fc«36*fWlcWLTtt, ±15SH&©^6glCl®e> 
T, 5Sfil9:^H**pItt^3:ttt^|8ftT?*-5. fit, 

[0 0 6 2] 

jd^t, i&<omw&&±\z&fk<DmviT&yt<£frz>mwi 
m?2L-czft0iLtsz\iiv-T?g. mz. mmm^m^.<o 

ISlcHiS«3tt*i:»UT77'f *>h&noz.ttf~e 
>h£fr'5fi£#©J§-£-<>:tfc'<T\ j^«Jg 

m&z£.-c&ib2>z\ti!i*-v%z>. Z<D£?\Z* *g&©8i 

-c&m\z!tn±-rz>ittb. n £Qmz>\<* 

iz. *&BM-vi,t, Xy-yjfrf-nm&lz* >^5?x 
WWSfflHT**, *NHiiflH£#tAv>. 
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[Ei] *%Bj©-njfi©^T*s*7-«a^«© 

[02] n, #7-&ft&e©?-&, #7-^&g© 
8B» ©ijjfiig & m x^ry P -fe 7. 7 D - 0 

[03] *5-«w««©*fto*ttaBtfls*s-r 
[04] m2\z7jkvttm&xm<D5*>. &&myt#Bi& 

[0 5] 0 2tC^Lfe§SigIig©^-&. *g&©gg#j&# 

[06] H2fc5Rbfc«Jftig©3"&, a-SijRx? 
5=- > ©ffii©^S Sr^-T 0T & -5 . 

[0 7] &9£W<Dt)7 — yj J|/^-@2?lJ© 5 0©7j5££ 
^f0T*-S. 

[0 8] «£*©^7-^SSffi©«ifi*^-r. (a) » 

«0, (b) mmm®~?$>z>. 
1 1 

12 #7— 7-r;p^— 

13 

14 tens 

15 ITOtl 

16, 19 mmmm 

1 7 SBJl#g&S| 

is mim^ mmm^) 

2 0, 3 2 ttlb^KJK 

21, 2 1a, 2 1b. 21c, 2 1 d, 21e *g& 
2 2 mam 

23a, 23b, 23c fisJM* 

2 4 a-Sil (#iMt->»J 3 >BI) 

2 5 7*H/^XW^-> 

2 6 a. 2 6 b, 2 6c -f >^ 

2 7 ^iJ^AyH 

28a, 28b, 28c yX;i/ 

2 9 Ta^->. 

3 0 Ta.O.fig 

3 i ssras 



[04] 



[0 5] 
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